We obtain some fundamental properties for k-strictly pseudo-nonspreading mappings in a Hilbert space. We study approximation of common fixed points of k-strictly pseudo-nonspreading mappings and nonexpansive mappings in a Hilbert space by using a new iterative scheme. Furthermore, we suggest some open problems.
Introduction
Let H be a real Hilbert space and let C be a nonempty closed convex subset of H. Then a mapping T : C → C is said to be nonexpansive if Tx − Ty ≤ x − y 1.1
for all x, y ∈ C. Recently, Kohsaka and Takahashi 1 introduced a class of mappings called nonspreading mappings: Let E be a real smooth, strictly convex, and reflexive Banach space, and let J denote the duality mapping of E. Let C be a nonempty closed convex subset of E. They called a maping T : C → C is said to be nonspreading if for all x, y ∈ E. Thus, if C is a nonempty closed convex subset of a Hilbert space, then T :
for all x, y ∈ C. It is shown in 2 that 1.4 is equivalent to
for all x, y ∈ C.
Following the terminology of Browder-Petryshyn 3, page 198 , a mapping T : C → H is k-strictly pseudo-nonspreading if there exists k ∈ 0, 1 such that
for all x, y ∈ C. Clearly, every nonspreading mapping is k-strictly pseudo-nonspreading.
The following is an example of nonspreading mapping which is not nonexpansive mapping.
Example 1.1 see 2 . Let H be a Hilbert space. Set E {x ∈ H : x ≤ 1}, D {x ∈ H : x ≤ 2} and C {x ∈ H : x ≤ 3}. Define a mapping T : C → C as follows:
where P E is the metric projection of H onto E. Then, T is not nonexpansive but nonspreading mapping. Tan and Xu 7 proved the following; see also 6, 8 .
Lemma 2.7. Let {a n } and {b n } are sequences of nonnegative real numbers such that a n 1 ≤ a n b n for all n ∈ N. If
Lemma 2.8. Let {α n }, {β n } be sequences of nonnegative real numbers such that
Main Theorem
In this section, we prove our main theorem for finding common fixed points of k-strictly pseudo-nonspreading mapping and nonexpansive mapping in a Hilbert space.
Theorem 3.1. Let C be a nonempty closed convex subset of a real Hilbert space H and let S : C → C be a k-strictly pseudo-nonspreading mapping and let T : C → C be a nonexpansive mapping such that F S ∩ F T / ∅. Let {α n }, {β n }, {γ n } be sequences in 0, 1 such that β n ∈ k, 1 . Define a sequence {x n } as follows:
for all n ∈ N. Then, the followings hold:
Abstract and Applied Analysis
From 3.2 and 3.3 , we have
Since T is a nonexpansive mapping and F T / ∅, we get
for all p ∈ F S ∩ F T . From 3.4 and 3.5 , we get
for all n ∈ N. Therefore, there exists lim n → ∞ x n − p and hence {x n } is bounded.
To prove 1 , let
and A I − S. Then, we have
3.9
Since ∞ n 1 α n 1 − γ n < ∞, we have lim n → ∞ x n − z n 0. From the continuity of · , we get
Since U n β n I 1 − β n S, we get
3.11
So, we have from Lemma 2.5, Lemma 2.6 ;Ap 0 , as well as 3.4 , 3.11 that
3.12
Hence
3.13
Since lim inf n → ∞ α n β n − γ n > 0, we get
Since {x n } is a bounded sequence, there exists a subsequence {x n i } ⊂ {x n } such that {x n i } converges weakly to q. From Lemma 2.6, we obtain q ∈ F S . To show our conclusion, it is sufficient to show that for another subsequence {x n j } ⊂ {x n } such that {x n j } converges weakly to v ∈ F S , q v. Before proving this, we show that for any z ∈ F S , lim n → ∞ x n −z exists. Since
and, from 3.2 , we get for all z ∈ F S . Hence, we have
for all z ∈ F S . From Lemma 2.7 and 3.9 , lim n → ∞ z n − z exists. So, there exists lim n → ∞ x n − z for all z ∈ F S because lim n → ∞ x n − z n 0. Suppose that q / v. We have from Opial's theorem 9 that
3.18
This is a contradiction. So, {x n } converges weakly to q ∈ F S . To prove 2 , let
and B I − T . It follows that
3.20
So, from the boundedness of {x n }, {z n } is also bounded. Since T is a nonexpansive, by Lemma 2.3, B is 1/2-inverse strongly monotone and Bp 0, we have
and hence
for p ∈ F S ∩ F T . Summing from n 1 to N, from 3.20 , we have
where
3.24
Since
Since T is a nonexpansive mapping, from 3.1 , we get
1 − α n β n Tx n − x n 1 − β n Tx n − Sx n α n γ n Tx n − x n ≤ 1 − α n 1 − β n Sx n − x n α n 1 − γ n Tx n − x n 1 − α n Tx n − x n 1 − α n 1 − β n Tx n − Sx n α n γ n Tx n − x n ≤ Tx n − x n 1 − β n Sx n − x n Tx n − Sx n .
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Abstract and Applied Analysis Since ∞ n 1 1 − β n < ∞, from Lemma 2.7, there exists the limit of { Tx n − x n }. Therefore, from 3.25 , we get lim n → ∞ Tx n − x n 0.
3.27
Since {x n } is a bounded sequence, there exists a subsequence {x n i } ⊂ {x n } such that {x n i } converges weakly to q. Since a nonexpansive mapping T is demiclosed, we have q ∈ F T . As in the proof of 1 , {x n } converges weakly to q ∈ F T . 3 From 3.6 and 3.7 , we have that, for any p ∈ F S ∩ F T ,
as n → ∞. We first show that {x n } converges weakly to some point in F S . Actually, from 3.4 and 3.5 , we have
